nations due to the growth of population and the spread of technology. In fact, advances in public health and agriculture have lessened the two great constraints on popula tion, itself a major pollutant, namely disease and hunger. Few people today doubt the value of pesticides in modem society or consider that they are not necessary for the production of adequate quantities of food of good quality and for the protection of harvested food in store from the depredations of insect and other p)ests. The concept of protection of the growing crop and stored products is not new and records of pest and disease control exist from Roman times.
As you are all aware, however, the population of the world has increased at an alarming rate over the past several decades and it is estimated that the present popula tion of around 3,000,000,000 will double to around 6,000,000,000 by the year 2000. The availability of land, however, for the produc tion of food will not increase and indeed with the increasing encroachment of industry and its necessary channels of communication such as motorways is likely to decrease. It is obvious therefore that every weapon in the armoury of the farmer, warehouseman, and food processor will be necessary to ensure that widespread shortages of food with resultant inadequate diets will not be our legacy to future generations.
What can those involved in the production, storage, and processing of food do to protect future generations? i. They can increase overall efficiency of management and also utilize all available land.
ii. This involves the judicious use of fertilizers and the growing of high yielding varieties of crops developed by the agri cultural research stations.
iii. They can use at opdmum levels, pesdcides to control weeds and to reduce com petition to the crops, to control insect pests and fungal diseases all of which reduce seriously the potential production of world agriculture.
iv. They can ensure that once valuable crops have been harvested, they are protected in store from the depredations of insect and rodent pests.
Pesticides then, have a vital place in the production and storage of food and the pesticides industry is now very large and complex. Not long ago pesticides were con fined to a few naturally occurring chemicals such as mercury, copper, lead, and arsenic besides quassia and pyrethrum. Now the variety of synthetically produced pesticides is almost bewildering. Recently the industry has tended to produce pesticides to do a specific job with minimum risk or harm to beneficial organisms which has resulted in the vastly increased numbers of pesticides avail able to the farmer.
By definidon, pesticides kill-they are designed to kill insect, fungus, or weed organisms. Some have very low toxicity to man, animals, and other beneficial organ isms but others, of course, are inherently toxic to warm-blooded animals.
Here one must begin to draw distinctions between toxicity and hazard. Very many substances, besides pesticides, are highly toxic but can exhibit very little, if any, hazard when used properly. A good example of this is the use of organo-mercurial compounds for the treatment of cereal seeds against seedborne fungal diseases. When formulated as dusts, considerable contamination of seed-treating establishments can occur with resultant risk to operators. On the other hand, hazard can be greatly reduced by formulating the mercurial compounds as liquids and applying them to the seed through specially designed machines.
Safety of Pesticides
In the case of pesticides in the environ ment, the question which must be asked by the man in the street or the regulatory authorities on his behalf is ' CAN THE PESTICIDE IN QUESTION BE USED SAFELY?'
This factor of safety applies to the farmer or farmworker who applies the pesticide, to the Pest Control Operator, and to all who consume foodstuffs which have been treated or protected with the pesticide. Obviously in this assessment of safe use, the protection of wild life is taken into account. To answer this question one must consider where possible risks could occur:i. To the farm worker; ii. To the Pest Control Operator; iii. To the consumer in the form of possible harmful residues of the product as applied or its metabolites.
In this context harmful residues could cause various types of upset:a. Acute poisoning. b. Chronic poisoning. c. Carcinogenic effects. d. Teratogenic effects. e. Adverse effects on wild-life.
Ways of Ensuring Safety of Pesticides
What machinery exists in the U.K. to ensure that the pesticides marketed can be used safely?
In the first place, recom mendations regarding safe use of pesticides and their regulation are made by the Advisory Additionally, a Research Committee on Toxic Chemicals was set up by the Agri cultural Research Council with the follow ing terms of reference:-1.
To keep under review research on pesticides, especially that under the auspices of the Research Councils and to make recommendations for future research.
2. To review the research in progress or required to ensure the safe use of any toxic chemical (including any potentially toxic chemicals on sale to farmers for veterinary use and veterinary medicines prescribed for use by veterinary surgeons, but excluding toxic effects on the animals being treated) specifically referred to the Committee by the Advisory Committee on Pesticides and other Toxic Chemicals; or to advise on measures needed to make such a review.
3.
To make periodic reports to the Agri cultural Research Council and, through it, to the other Research Councils and to the Ministers concerned.
In the Research Committee's Third Report published last year (1970) reference is made to a Supplementary Report in 1965 in which it recorded the view that pesticides which persist in the environment for very long periods should be used as little as possible, because the possibility of some long-term risk to man or wild-life could not be completely excluded by evidence then available.
In its 1970 report it is stated that since 1965 no evidence has been produced of risk to man from organochlorine insecticide such as DDT and dieldrin when applied properly or occurring as residues in the normal diet. It is further reassuring to note that the Com mittee consider that no concern whatever need be felt by the public about acute effects of organochlorine insecticides on man in Britain and a recent survey of residues in food has made the safety of our diet clear. In this survey, the Laboratory of the Govern ment Chemist has been involved in the analysis of pesticide formulations and the determination of residues of pesticides in many types of samples for a considerable number of years and has published the results in scientific journals and annually in the Report of the Government Chemist.
In the past decade this work has taken two major forms:-1. The development of new and improved methods of analysis;
2. The application of these methods to the examination of pesticide residues in man and his environment.
Research into residue methods has largely concentrated on the use of gas chromato graphy and thin layer chromatography in the determination of a wide range of organo chlorine, organophosphorus, and carbamate insecticides and various classes of herbicides. Surveys for residues of pesticides have been particularly concerned with organochlorine compounds in foodstuffs especially in fatty foods derived from animals, human tissues, and wild-life tissues, and in rainwater.
A study of the total human diet has been carried out and this includes determination of residues of organophosphorus pesticides.
The results are most reassuring and the following figures give a comparison between the amount of organochlorines actually found in British diet and the World Health Organization acceptable standards. In the case of gamma-BHC the approved dietary intake is 875 pg. per person per day calcu lated on the basis of an average body-weight of 70 kg. compared with an observed intake from total diet of 6-6 μg. per person per day. For dieldrin the respective figures are 7-0 and 6-6 and for DDT 700-0 and 20-6.
The Committee point out that it is logic ally impossible to prove that no harm what ever is done to man by, for example, DDT. However, men who have worked for years in DDT factories, and carry in their fat several hundred times the mean concentration of DDT found in the population of Britain, have been carefully observed and have not shown any adverse symptoms assignable to the DDT. The mean concentration of DDT and its relatives in the body fat of the human population of Britain is in any case moderate compared with the concentrations in most other countries from which data are avail able. For example, the level recorded in parts per million in Delhi in 1964 was 26, in the U.S. A. for the period 1961-3, 12 , and in the U. K. over the period 1961-4, 3 .
As the author has indicated, control of pesticides in the U.K. depends mainly on the Pesticides Safety Precautions Scheme but considerable legislation exists in the form of a number of Acts (and regulations made for their implementation) covering various aspects of the problem. Certain enactments are intended to protect the user and third parties, while others impose restrictions on the sale and supply of pesticides insofar as the latter are classified as poisons. Other legis lation exists to protect the consumer against undesirable foodstuflis and to protect animals and birds and to prevent water pollution, a subject already covered at this meeting. The purpose of the scheme is to safeguard human beings (whether they be users, consumers of treated produce, or other members of the public), livestock, domestic animals, and wild-life, against risks from pesticides.
For this purpose, manufacturers, importers, formulators, and servicing companies or indeed anyone who prepares or approves the claims and precautions which will appear on the label of a product to be used by a servicing company, who propose to introduce new pesticides or new uses of pesticides into agri culture, horticulture, home garden use, and food storage practice undertake to abide by the following procedures.
1. To notify such new pesticides or new uses to the Ministry of Agriculture, Fisheries, and Food before they are introduced.
2. To ascertain and disclose to the Ministry all the information needed to enable them to advise on the precautionary measures which should be employed when products containing these pesticides are used.
3. Not to introduce such products until agreement has been reached on the appro priate precautionary measures. 4. To include the agreed precautions and the common name (or, in its absence, the chemical name) of the active ingredient on the label of every container of the product offered for sale, and to take all reasonable measures to ensure that others concerned are aware of and as far as possible observe the precautionary measures advised by the Ministry.
5.
To withdraw a product from the market if recommended to do so by the Ministry on the advice of the Advisory Committee on Pesticides and other Toxic Chemicals; follow ing a review of the safe use of its active ingredient. In this context, the company must be given every opportunity to make representations to the Ministry about their recommendation.
The major pesticide manufacturers are involved in very heavy expenditure and effort on toxicological evaluation of the pesti cides they develop and on the determination of pesticide metabolites and residues to ensure that they can be used safely. All avail able data are used in support of a firm's application to the Pesticides Safety Pre cautions Scheme for clearance of a pesticide. Although this scheme is voluntary, it works in practice as if it were mandatory.
Before any pesticidal product can be intro duced to the U.K. market, the notifying company must satisfy the Advisory Com mittee, which is constituted from a diverse body of independent experts, that when used as recommended by them, no hazard will arise from the use of the product. A very io8 MEDICINE, SCIENCE, AND THE LAW Medicine Sei. Law 1972, April extensive dossier of information on the product, its toxicology, its residues, etc., is presented to the Committee which studies this information and if necessary asks for clari fication or expansion of the information. On the basis of the experience of the members of the Committee recommendations for safe use are made which include: SAFETY TO OPERATORS ; SAFETY TO CON SUMERS. The scheme applies to all active ingredients formulated as pesticides, that is, insecticides, fungicides, herbicides, rodenticides, or similar substances for use in agri culture, horticulture, forestry, home garden ing, and food storage practice which includes warehouses, food factories, ships' holds, wholesale and retail food stores, and in larders and kitchens in institutions and the home.
With regard to SAFETY TO OPERA TORS the author has already instanced improved and safer methods of applying mercurial compounds. Depending upon the toxicity of the compound, label recommenda tions may call for the use of respirators, overalls, rubber gloves, or other protective equipment when operators are handling either the concentrated chemical or its diluted form for application.
From the point of view of the consumer, who has no direct control over the use of jjesticides, clear recommendations are given with regard to the amount of active ingred ient which may be applied to a growing crop, the frequency of such applications, and the minimum interval between the last application and harvesting of the crop to ensure that no harmful or potentially harmful residues remain.
Successive Ministers of Agriculture have praised the operation of the scheme and because of the whole-hearted co-operation of the pesticides industry, the agricultural community, and the Pest Control companies the record of pesticide usage in the U.K. is second to none in terms of safety to all likely to be affected directly or indirectly.
In this connexion there is no doubt that we are fortunate in the U.K. in having two strong trade associations, the British Agrochemicals Association and the British Pest Control Association which are well supported by every major manufacturing and service company operating in the U.K.
Both associations have clearly laid down Codes of Conduct for member companies and long experience has demonstrated the close adher ence to these rules by all. One of the main functions of the Associations is to represent industry's views to government and to negotiate on all matters connected with the safe use of pesticides.
